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Electromagnetic Energy or “EM” isall around us, all of the time.
We need to know just what it is, and how it behavesin the
atmosphere. When we aretruly familiar with how atmospheric EM
will affect Navy and Marine Cor psweapons and sensor systems, we
can truly say that we are providing the tactical decision maker with
the best possible product. Thislectureisdesigned to re-familiarize
you with basic EM physical terms and definitions. So what iIs

Refractivity?
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Theterm refraction refersto the property of a medium to bend an
EM wave asit passes through the medium. The degree of bending is
determined by the index of refraction in the medium. Refractivity
(n) varies between 1.000250 and 1.000400, so we use a scaled index of

refraction known asN. ThisN value varies between 250 and 400 N
unitsto give usa much easier number to use.
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P atmospheric pressure in millibars
e partial pressure of water vapor in millibars
t absolute temperature in degrees Kelvin




QUESTION: Based on this equation what hasthe greatest influence
on atmospheric refractivity?

ANSWER: Water Vapor.

QUESTION: Will EM refract towards or away from atmospheric
layer s containing a high water vapor content?

ANSWER: Towardsthe moist layer.
QUESTION: Where can we get all thisinfor mation?

ANSWER: From arawinsonde balloon.
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Trapping £ -48 £0

Superrefractive -48t0-24 Oto 24

Standard Refraction -24t00 24 10 48

Subrefractive >0 > 48
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What are the four
types of Refractive
Grad.entS? Sugreiractor

Standard Refraction




Refractive Gradients

A sub-refractive gradient can be described in which EM transmissions ar e r efr acted away
from the earth’s surface, or as an effective distance that isless than the visual horizon for

Commsor radar. - ' - .
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Refractive Gradients

A super-refractive gradient can be described asonein which EM transmissionsare
refracted downward towardsthe earth's surface and travel in a path that approaches, but
does not quite reach the curvature of the earth’s. Extended ranges can be expected from

Superrefraction
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Refractive Gradients

A trapping gradient can be described asonein which EM transmissions ar e shar ply
refracted downwardsto the earth’s surface, strike the surface, are reflected upwards, and
are henceforth again refracted sharply downwardsto the surface, and so on, until the
transmission islost through interactions with the surface and atmosphere. Greatly
extended UP TO FIVE TIMES THE NORMAL ranges can be expected from thistype of

' Trapping

.







DUCTING

% *'A ductis a channel |n Whlch EM

radlatlan can propagate far |
beyond it S normal range: .-
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Usually a rair Weather phenemenon
associated with temperature inversion

- Radiative heat less on clear nights

- Moist ground causes moisture gradient

- Warmj, dry airf advected over cool water




SURFACE DUCT
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REGUITES SUBSIdENGE
—\\arm, dry/ aireVer-coel, moist air

Associated withrlargenigh pressure
Systems

Lower-and maoreprevalent.onthe
eastern side el nigh pressure cells

@ften a continuation of:a surface
pased duct (continental everrmaritime
all masses)

Elevated ducts are not tactically:significant




ELEVATED DUCT
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